Abstract. In this paper, a constitutive model of elasticity coupled with damage suggested by Lemaitre et al.
Introduction
In fracture mechanics it is usually assumed that the materials both nearby and far away from the crack tip are non-damaged. In fact strain concentration near the crack tip always leads to nucleation, growth and coalescence of microcracks or microvoids. Consequently, the constitutive behavior of the material near the crack tip becomes significantly different from that of the material far away from the crack tip. Usually, the damage leads to weaker singularity of ~he crack-tip field. Taking account of damage in the constitutive law can better reflect the act,tal behavior of materials.
In the last decade, although a lot of progress has been made in the investigation -c fracture associated with damage, few solutions are available on the crack-tip field in da.Jaaged materials. Bui et al. [2] studied the dynamic propagation of mode-Ill crack in elastic and elasto-plastic damaged medium and obtained the closed form solutions. A finite element solution was obtained for mode-I crack. Chow et al. [3] proposed an anisotropic damage model. The model was next applied to investigate the crack-tip shielding effect due to microcracking, and a closed form asymptotic solution for a stationary crack under plane strain mode-I loading was obtained. Recently, Wang and Chow [4] investigated th~ effects of the distribut6d damage in terms of the damage variable D on the HRR field. D,~wever, the materials in both [3] and [4] are not softening. Hao, Zhang and Hwang [5_1 (i~,"eafter denoted by HZH) analytically obtained the anti-plane shear field of a stationary crack for the elasto-brittle damaged material under the condition of small scale damage. In the present paper the near-tip fields for mode-Ill crack in a class of elasto-damaged material is obtained. The adopted constitutive relation can reflect the so-called post-peak strain softening behavior which appears usually in deformation process of non-metals, such as concrete.
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Constitutive relations
Following Lemaitre et al. [-13 the constitutive relations for an isotropic elastic material with isotropic damage are as follows
where # is the elastic shear modulus, v the Poisson's ratio and D the damage parameter. For the convenience of investigating the anti-plane problem, we define the equivalent shear strain and equivalent shear stress as 11 , , ~1/2 (2.2) The relation between %q and e~q can be obtained from (2.1)-(2.5)
Noticing (2.5) and (2,7), if e~q = eR, we have D = 1, z~q = 0, the materials are fully damaged and cannot sustain any load. The %q ~ e~q curves described by (2.7) are shown in Fig. 1 . There is a maximum of Zeq for every curve which is denoted by Ze*q. The value of e~ o and D corresponding to r* o are denoted by e*q and D*, respectively. And we have from (2.7)
